First-pass metabolism of ONO-5046 (N-[2-[4-(2,2-dimethylpropionyloxy) phenylsulfonylamino]benzoyl]aminoacetic acid), a novel elastase inhibitor, in rats.
The first-pass metabolism in the intestine and liver of ONO-5046 (N-[2-[4-(2,2-dimethylpropionyloxy)-phenylsulfonylamino]benz oyl]aminoacetic acid), a newly synthesized elastase inhibitor, was separately estimated in rats. When ONO-5046 solution was administered into the whole intestine via the bile duct at a dose of 5 mumol/rat, the extent of bioavailability was only 1.5%. A small but significant increase in the bioavailability with an increase in the dose suggested marked first-pass metabolism with a saturable process. Hepatic first-pass metabolism was estimated by determining the hepatic extraction ratio of ONO-5046 after administration into the portal vein at two different infusion rates (5 mumol/kg/9 min or 5 mumol/kg/20s). The extraction ratio was relatively small and constant (about 20%) under 2 different infusion rates of the drug. Intestinal first-pass metabolism was estimated by determining the drug recovery in the mesenteric plasma after administering the drug into the intestinal loop in situ (mesenteric blood collecting method in situ). The recovery percentage of ONO-5046 in the mesenteric plasma was small (2.58 +/- 0.04% at a dose of 1 mumol/rat), and the remaining ONO-5046 recovered in the mesenteric plasma and in the intestinal loop was a metabolite of ONO-5046 (El-601, N-[2-[(4-hydroxyphenyl)sulfonylamino]benzoyl]amino-acetic acid). Recovery percentage of ONO-5046 in the mesenteric plasma increased significantly with an increase in the dose, although the recovery percentage was still low, even at a higher dose (9.55 +/- 1.17% of dose at a dose of 5 mumol/rat). These results indicate that the low oral bioavailability of ONO-5046 in vivo is mainly due to the marked intestinal first-pass metabolism, including the metabolism in the intestinal fluid, and the dose-dependent oral bioavailability was derived from the saturable intestinal first-pass metabolism.